Let the generalized function (tempered distribution) f on be a p-periodic eigenfunction of the Fourier transform operator , i.e.,
Introduction
In this paper, we will study certain generalizations of the Dirac comb (or III functional, see [1] )
where  is the Dirac functional. We work within the context of the Schwartz theory of distributions [2] as developed in [1, [3] [4] [5] [6] [7] . For purposes of manipulation we use "function" notation for  , and related functionals. Various useful proprieties of III  and are developed in [1, [3] [4] [5] . III The functional is used in the study of sampling, periodization, etc., see [1, 4, 5] . We will illustrate this process using a notation that can be generalized to an n-dimensional setting. Let 
The Fourier transform of the -periodic Dirac comb is
Let g be any univariate distribution with compact support. We can periodize g by writing
where  represents the convolution product, to obtain the weakly convergent Fourier series 
Let be the Fourier transform operator on the space of tempered distributions. It is well known [1, 4, 5] , that is linear and that
, is said to be the discrete Fourier transform operator.
It is easy to verify the operator identity 
where N I is the N N  identity matrix. In this way we see that if 
   with corresponding eigenvectors
We normalize these vectors to obtain
We recognize this as the Fourier transform of 
i.e,, and write
is N-periodic, we can use (13) to write
for some integer . It follows that n where 
Then p N for some integer and
where  is an eigenvector of the discrete Fourier
we obtain the corresponding 1-periodic
with III III.   Of course, this particular result is well known, see [1] . Our argument shows that a periodic eigenfunction of the Fourier transform operator that has one singular point per unit cell must be a scalar multiple of the Dirac comb . 
Characterization of periodic eigenfunctions of on
Here are linearly independent vectors in . We simplify the analysis by rotating the coordinate system as necessary so as to place a shortest vector from the lattice 1 2 , a a along the positive x-axis. We can and do further assume with no loss of generality that have the form 
0 .
Open Access AJCM grid a a n n x x n a n a , e
We Fourier transform the series (20) to obtain the weakly convergent series       
is a primitive unit cell associated with the lattice 1 2 , a a , where 1 2  , x x   are affine coordinates, and  is the bivariate convolution product. Using the bivariate inverse Fourier transform, we see that 
and write
Now f is -periodic, so if , n n  
for some integers 1 2 1 2 , , , n n n n     . From the supports of these  -functions we see that
for some . Using these expressions we can now write
where, in view of (16) , ,
We will now consider separately the cases 
and by using (24) and (26) 
In this way we conclude that
Thus  must be an eigenvector of the bivariate discrete Fourier transform The generalized function f is -periodic and there is an orthogonal transformation such that 
